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Description 

The  present  invention  relates  to  drainage  devices, 
in  particular,  to  suction  drainage  systems.  The  drainage 
devices  remove  gases  and  fluids  from  medical  patients, 
such  as  from  the  chest  cavity,  by  means  of  pressure  dif- 
ferentials.  This  patent  application  is  a  divisional  of  our 
copending  European  application  No.  0263664. 

For  many  years,  the  standard  apparatus  for  per- 
forming  the  evacuation  of  the  pleural  cavity  was  a  drain- 
age  system  known  as  the  "3-bottle  set-up"  which 
includes  a  collection  bottle,  a  water  seal  bottle  and  a 
suction  control  bottle.  A  catheter  runs  from  the  patient's 
pleural  cavity  to  the  collection  bottle,  and  the  suction 
bottle  is  connected  by  a  tube  to  a  suction  source.  The 
three  bottles  are  connected  in  series  by  various  tubes  to 
apply  suction  to  the  pleural  cavity  to  withdraw  fluid  and 
air  and  thereafter  discharge  the  same  into  the  collection 
bottle.  Gases  entering  the  collection  bottle  bubble 
through  water  in  the  water  seal  bottle.  The  water  in  the 
water  seal  also  usually  prevents  the  back  flow  of  air  into 
the  chest  cavity. 

Suction  pressure  is  usually  provided  by  a  central 
vacuum  supply  in  a  hospital  so  as  to  permit  withdrawal 
of  fluids  such  as  blood,  water  and  gas  from  a  patient's 
pleural  cavity  by  establishing  a  pressure  differential 
between  the  suction  source  and  the  internal  pressure  in 
the  patient.  Such  suction  pressure  and  pressure  differ- 
entials  must  be  precisely  maintained  because  of  the 
dangerous  conditions  which  could  result  if  unduly  high 
or  low  pressure  differentials  should  occur.  However,  the 
hospital  suction  source  typically  can  vary  over  time 
which  degrades  the  suction  performance.  Also,  drain- 
age  systems  incorporating  a  water  filled  manometer  in 
the  suction  control  chamber  whose  water  level  indicates 
fluid  pressure  are  inconvenient  because  of  the  need  to 
add  water  prior  to  use,  as  well  as  because  of  their  size 
and  weight.  In  addition,  evaporation  in  the  suction  con- 
trol  chamber  results  in  suction  pressure  variations 
which  must  be  corrected  by  the  addition  of  more  water 
thereby  increasing  the  maintenance  and  monitoring 
time  required  in  the  use  of  such  drainage  systems.  Fur- 
thermore,  bottles  typically  were  placed  on  a  support 
such  as  a  table  or  floor  and  could  be  knocked  over  and 
the  tubes  pulled  out  accidentally. 

Also  various  inefficiencies  have  existed  in  the  3-bot- 
tle  set-up  resulting  from  the  many  separate  components 
and  the  large  number  (usually  16  or  17)  of  connections, 
such  as  pneumothorax  which  may  result  from  the  loss 
of  the  water  seal  in  the  water  seal  bottle  if  suction  were 
temporarily  disconnected,  and  possible  build-ups  of 
positive  pressure  which  could  cause  tension  pneumoth- 
orax  and  possible  mediastanal  shift.  Another  serious 
shortcoming  of  the  3-bottle  set-up  is  the  possibility  of 
incorrect  connection  and  the  time  necessary  to  set  the 
system  up  to  monitor  its  operation. 

The  3-bottle  set-up  lost  favour  with  the  introduction 
of  an  underwater  seal  drainage  system  sold  under  the 
name  "Pleur-evac"R  in  1966  by  Deknatel  Inc.1  U.S.  Pat- 

ent  Nos.  3,363,626;  3,363,627;  3,559,647;  3,683,913; 
3,782,497;  4,258,824;  and  Re.  29,877  are  directed  to 
various  aspects  of  the  Pleur-evacR  system  which  over 
the  years  has  provided  improvements  that  eliminated 

5  various  shortcomings  of  the  3-bottle  set-up.  These 
improvements  have  included  the  elimination  of  varia- 
tions  in  the  3-bottle  set-up  that  existed  between  different 
manufacturers,  hospitals  and  hospital  laboratories. 
Such  variations  include  bottle  size,  tube  length  and 

10  diameter,  stopper  material  and  the  like. 
Among  the  features  of  the  Pleur-evacR  system 

which  provide  its  improved  performance  are  employ- 
ment  of  3-bottle  techniques  in  a  single,  preformed,  self- 
contained  unit.  The  desired  values  of  suction  are  gener- 

15  ally  established  by  the  levels  of  water  in  the  suction  con- 
trol  bottle  and  the  water  seal  bottle.  These  levels  are 
filled  according  to  specified  values  prior  to  the  applica- 
tion  of  the  system  to  the  patient.  A  special  valve  referred 
to  as  the  "High  Negativity  Valve"  is  included  which  is 

20  employed  when  the  patient's  negativity  becomes  suffi- 
cient  to  threaten  loss  of  the  water  seal.  Also,  a  "Positive 
Pressure  Release  Valve"  in  the  large  arm  of  the  water 
seal  chamber  works  to  prevent  a  tension  pneumothorax 
when  pressure  in  the  large  arm  of  the  water  seal 

25  exceeds  a  prescribed  value  because  of  suction  mal- 
function,  accidental  clamping  or  occlusion  of  the  suction 
tube.  The  Pleur-evacR  system  is  disposable  and  helps 
in  the  battle  to  control  cross-contamination. 

Despite  the  advantages  of  the  Pleur-evacR  system 
30  over  the  3-bottle  set-up  and  the  general  acceptance  of 

the  device  in  the  medical  community,  there  remains  a 
continuing  need  to  improve  the  convenience  and  per- 
formance  of  chest  drainage  systems  and  to  render  such 
systems  compact.  As  noted  above,  fluid  filled  suction 

35  control  chambers  require  the  filling  of  manometer  tubes 
to  levels  specified  by  the  physician  prior  to  being  con- 
nected  to  the  patient  and  the  hospital  suction  system. 
Although  it  is  conceivable  that  such  filling  could  be  per- 
formed  at  a  manufacturing  facility  prior  to  shipment,  as 

40  a  practical  matter  this  is  undesirable  because  frequent 
adjustments  may  be  needed  according  to  the  different 
values  of  patient  suction  as  dictated  by  the  attending 
physician.  Moreover,  the  presence  of  fluid  in  the  various 
tubes  could  result  in  damage  to  the  system  during  ship- 

45  ment  due  to  freezing  temperatures  or  because  of  leak- 
age.  Furthermore,  the  levels  of  suction  obtained  by  a 
chest  drainage  system  are  somewhat  limited  by  the  size 
of  the  manometer  tubes  required  to  maintain  such  suc- 
tion  levels.  For  high  levels  of  suction,  the  size  of  manom- 

50  eters  required  would  in  some  circumstances  render  the 
drainage  system  impractical.  A  reduction  in  size  of  the 
system  would  offer  such  benefits  as  ease  of  use,  ease 

1  A  more  detailed  description  of  the  need  for  and  the 
55  proper  use  of  chest  drainage  devices  is  presented 

in  the  Deknatel  Inc.  Pleur-evacR  publication  enti- 
tled  "Physiology  of  the  Chest  and  Thoracic  Cathe- 
ters;  Chest  Drainage  Systems  No.  1  of  a  series 
from  Deknatel"  (1985). 
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of  storage,  less  expensive  shipping  costs,  and  the 
reduction  in  the  obstruction  between  the  patient,  and 
visitors  and  the  medical  staff.  In  addition,  accuracy  of 
present  underwater  drainage  systems  is  limited  in  that 
the  various  manometers  employed  must  be  constantly 
monitored  visually  by  observing  the  liquid  level  in  the 
respective  chambers.  Even  when  gauges  are  used, 
they  likewise  must  be  constantly  monitored.  In  either 
case,  when  the  fluid  in  the  manometers  evaporates, 
suction  variations  occur  which  require  the  addition  of 
more  water  to  compensate  for  the  loss.  All  such  activity 
of  course  is  time  consuming. 

The  Pleur-evacR  is  provided  with  hanger  hooks  to 
permit  supporting  the  device,  for  example,  from  a  hospi- 
tal  bed.  However,  the  hooks  are  easily  removable  from 
the  device  and  are  loosely  attached  which  still  permit 
dislodging  the  Pleur-evacR  from  its  support  by  inadvert- 
ent  jostling  and  the  like. 

Despite  the  advantages  of  the  Pleur-evacR  system 
over  the  3-bottle  set-up  and  the  general  acceptance  of 
the  device  in  the  medical  community,  there  remains  a 
continuing  need  to  improve  the  convenience  and  per- 
formance  of  chest  drainage  systems  and  to  render  such 
systems  compact. 

International  patent  specification  WO-A-86  01091 
describes  a  pressure  regulating  system  which  includes 
a  suction  regulator  for  controlling  pressure  in  a  suction 
chamber.  The  system,  whilst  providing  regulation,  also 
requires  measurement  of  the  suction  in  the  suction 
chamber. 

US  Patent  No.  3,683,913,  which  represents  the 
closest  known  prior  art,  discloses  apparatus  for  draining 
bodily  fluids  comprising  a  collection  chamber,  a  suction 
control  chamber  and  a  seal  chamber  which  has  two  col- 
umns  connected  at  their  lower  end.  The  upper  end  of 
one  of  the  columns  is  connected  to  the  collection  cham- 
ber  via  a  cylindrical  check  valve  and  an  enlarged  reser- 
voir  35. 

We  have  invented  an  improved  drainage  device 
which  provides  additional  improvements  to  presently 
available  devices. 

According  to  the  present  invention,  there  is  pro- 
vided  apparatus  for  draining  bodily  fluids  comprising:  a 
collection  chamber  for  collecting  fluids  from  a  body  cav- 
ity,  said  collection  chamber  including  an  inlet  for  fluid 
communication  with  the  body  cavity;  a  suction  control 
chamber  for  regulating  the  degree  of  vacuum  imposed 
in  the  collection  chamber;  and  a  seal  chamber  for  pre- 
venting  passage  of  ambient  into  the  collection  chamber 
and  including:  a  large  arm  compartment  having  a  suc- 
tion  inlet  at  one  end;  a  small  arm  compartment  at  one 
end  having  an  opening  communicating  with  said  collec- 
tion  chamber  and  communicating  at  its  other  end  with 
the  other  end  of  said  large  arm,  said  small  arm  compart- 
ment  having  a  first  chamber  adjacent  its  one  end  for 
preventing  ambient  from  passing  into  said  collection 
chamber  when  said  collection  chamber  has  a  relatively 
high  level  of  negative  pressure,  said  apparatus  being 
characterised  in  that  it  further  comprises  a  second 

chamber  disposed  so  as  to  separate  said  first  chamber 
from  said  opening  into  said  collection  chamber  so  that 
any  sealing  fluid  passing  from  said  first  containment 
chamber  will  enter  into  said  second  chamber  and  there- 

5  after  return  to  said  first  chamber  instead  of  passing 
through  said  opening. 

Preferably  the  present  invention  will  be  used  in  con- 
junction  with  apparatus  for  draining  fluids,  said  appara- 
tus  comprising:  collection  chamber  for  collecting  fluids 

10  from  a  body  cavity  including  an  inlet  for  entry  of  the  flu- 
ids;  suction  control  chamber  in  fluid  communication  with 
said  connection  chamber  for  regulating  the  degree  of 
vacuum  imposed  in  the  collection  chamber  and  includ- 
ing  first  inlet  for  coupling  to  a  suction  source;  second 

15  inlet  communicating  with  the  ambient;  said  apparatus 
being  characterised  by  dry  meterless  means  for  regulat- 
ing  the  degree  of  suction  imposed  in  said  collection 
chamber  at  a  plurality  of  predetermined  preset  levels  of 
suction  such  that  the  regulation  is  substantially  insensi- 

20  tive  to  pressure  variations  due  to  patient  air  leaks  or 
suction  source  levels,  said  regulating  means  being  dis- 
posed  between  said  suction  inlet  and  said  ambient  inlet, 
said  regulating  means  being  dimensioned  and  config- 
ured  so  as  to  provide  suction  control  at  said  predeter- 

25  mined  preset  level  of  suction  independently  of  any  liquid 
within  said  suction  control  chamber;  and  indicator 
means  disposed  between  said  regulating  means  and 
said  suction  inlet  for  providing  immediate  confirmation 
of  proper  operation  of  suction  in  said  collection  cham- 

30  ber. 
The  regulation  suction  means  comprises  a  member 

having  an  aperture  and  being  disposed  within  and  sep- 
arating  the  suction  control  chamber  into  a  first  portion 
adjacent  the  ambient  inlet  and  a  remaining  second  por- 

35  tion  adjacent  the  suction  inlet  and  in  fluid  communica- 
tion  with  the  collection  chamber;  valve  means 
dimensioned  and  configured  for  sealing  the  aperture; 
and  means  for  tensioning  the  valve  means  closed  when 
the  collection  chamber  suction  is  at  the  preset  level  of 

40  suction  and  otherwise  opening  the  valve  means  so  as  to 
permit  ambient  to  flow  into  the  second  portion  and 
thereby  return  the  suction  in  the  connection  chamber  to 
the  preset  level. 

Preferably,  the  tensioning  means  comprises  a 
45  spring  under  tension  and  coupled  at  one  end  to  the 

valve  means  and  at  its  other  end  to  a  support  member 
within  the  first  portion,  so  as  to  maintain  the  valve 
means  in  a  closed  sealing  relationship  with  the  aperture 
in  accordance  with  the  predetermined  preset  level  of 

so  suction. 
Also  provided  is  means  for  adjusting  the  spring  ten- 

sion  in  predetermined  preset  discrete  steps  so  as  to 
provide  one  of  the  predetermined  preset  levels  of  suc- 
tion.  Preferably,  the  adjusting  means  comprises  a  worm 

55  gear  disposed  on  at  least  a  portion  of  the  support  mem- 
ber;  pinion  gear  being  rotatably  supported  and  co-oper- 
atively  engaging  the  worm  gear;  dial  coupled  to  the 
pinion  gear  and  having  a  plurality  of  predetermined  pre- 
set  grooves  along  its  periphery;  detent  member  resil- 

3 
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iently  disposed  against  the  periphery  and  configured 
and  dimensioned  for  seating  within  one  of  the  grooves 
and  such  that  upon  rotating  the  dial,  the  detent  member 
rides  along  said  periphery  until  seating  within  one  of  the 
next  grooves. 

The  apparatus  further  comprises  means  for  varia- 
bly  calibrating  the  tension  of  the  spring  while  the  detent 
member  is  seated  within  one  of  the  predetermined  pre- 
set  grooves  of  the  dial  so  that  the  spring  tension  can  be 
selectively  varied  without  any  rotation  of  the  dial.  In  one 
preferred  embodiment,  the  tension  calibration  means 
comprises  a  collar  rotatably  disposed  in  a  wall  portion  of 
the  suction  control  chamber,  the  other  end  of  the  sup- 
port  member  being  secured  to  the  collar  for  rotation 
therewith  so  that  upon  rotation  of  the  collar  together  with 
the  support  member,  the  tension  of  the  spring  can  be 
selectively  varied  while  the  dial  is  stationary.  At  least  a 
portion  of  the  dial  extends  out  of  the  ambient  inlet  so 
that  the  dial  can  be  rotated  from  outside  of  the  suction 
control  chamber.  The  dial  has  graduations  thereon  to 
indicate  the  suction  pressure  imposed  in  the  collection 
chamber  while  the  detent  member  is  seated  in  one  of 
the  grooves. 

Preferably,  the  valve  means  is  a  generally  flat  plate 
having  a  circular  bead  on  one  side  thereof  for  seating 
against  the  separation  member  and  about  the  aperture 
so  as  to  provide  in  cross  section  a  generally  single  point 
of  contact  between  the  bead  and  the  separation  plate. 
Also,  the  aperture  in  area  is  greater  than  the  smallest 
cross-sectional  area  of  any  passage  in  any  of  the  cham- 
bers. 

The  apparatus  further  comprises  damping  means 
coupled  to  the  valve  means  for  attenuating  any  rapid 
movement  of  the  valve  means  during  opening  and  clos- 
ing  of  the  aperture  in  response  to  any  suction  variation 
from  the  predetermined  preset  level  of  suction.  The 
damping  means  comprises  a  dashpot  operatively  con- 
nected  to  the  valve  means.  Also,  the  spring  is  disposed 
in  said  first  portion  adjacent  the  ambient  inlet  while  the 
valve  means  and  the  dashpot  are  each  disposed  in  the 
second  portion. 

In  one  preferred  embodiment,  the  indicator  means 
comprises  a  float  disposed  within  a  confined  region  of 
the  second  portion  of  the  suction  chamber,  the  confined 
region  having  a  visible  portion  and  the  float  being  con- 
figured  and  dimensioned  so  as  to  move  to  the  visible 
portion  within  the  confined  portion  when  the  predeter- 
mined  preset  level  of  suction  is  obtained  in  the  collection 
chamber  and  thereby  provide  immediate  visual  confir- 
mation  of  proper  operation  of  suction  in  the  collection 
chamber.  The  confined  region  is  defined  between  a  pair 
of  stop  members  and  which  limit  the  movement  of  the 
float  within  the  confined  region.  Preferably  the  float  is 
coloured  in  contrast  to  its  surroundings  so  as  to  be  read- 
ily  visible.  The  apparatus  float  can  be  fluorescent  so  as 
to  provide  immediate  visual  confirmation  of  proper  suc- 
tion  operation  in  reduced  light  or  night  conditions. 

In  an  alternative  embodiment,  the  indicator  means 
comprises  a  visible  bubbler  zone  for  retaining  a  prede- 

termined  amount  of  fluid  in  the  second  portion  of  the 
suction  control  chamber  so  that  under  operational  con- 
ditions  ambient  entering  through  the  bubbler  zone  will 
bubble  therethrough  towards  the  suction  inlet  and  thus 

5  provide  both  immediate  visual  and  audible  confirmation 
of  proper  operation  of  suction  in  the  collection  chamber. 
The  bubbler  zone  includes  a  passageway  bypassing  the 
fluid  retention  zone.  The  passageway  is  dimensioned 
and  configured  so  that  ambient  will  not  bubble  through 

w  fluid  in  the  bubbler  zone  until  the  suction  imposed  in  the 
collection  chamber  is  at  least  above  set  predetermined 
preset  level  of  suction. 

In  another  alternative  embodiment,  the  apparatus 
for  draining  fluids  includes  a  seal  chamber  for  prevent- 

15  ing  passage  of  atmospheric  air  into  the  collection  cham- 
ber. 

The  present  invention  is  also  intended  to  be  used  in 
conjunction  with  a  device  for  regulating  the  degree  of 
vacuum  imposed  in  a  drainage  system  comprising  a 

20  housing  defining  a  chamber  adapted  for  fluid  communi- 
cation  with  the  drainage  system;  first  inlet  in  the  housing 
for  coupling  to  a  suction  source;  second  inlet  in  the 
housing  communicating  with  the  ambient;  waterless 
means  for  regulating  the  degree  of  suction  at  a  plurality 

25  of  predetermined  preset  levels  of  suction,  the  regulating 
means  disposed  between  the  suction  inlet  and  the 
ambient  inlet;  and  indicator  means  disposed  between 
the  regulating  means  and  the  suction  inlet  for  providing 
immediate  confirmation  of  proper  operation  of  suction. 

30  The  regulation  suction  means  comprises  a  wall  member 
having  an  aperture  and  being  disposed  within  and  sep- 
arating  the  chamber  into  a  first  portion  adjacent  the 
ambient  inlet  and  a  remaining  second  portion  adjacent 
the  suction  inlet,  the  second  portion  adapted  for  fluid 

35  communication  with  the  drainage  system;  valve  means 
dimensioned  and  configured  for  sealing  the  aperture; 
and  means  for  tensioning  the  valve  means  to  seal  the 
aperture  when  the  drainage  system  suction  is  at  the 
preset  level  of  suction  and  otherwise  unsealing  the 

40  valve  means  so  as  to  permit  ambient  to  flow  into  the 
second  portion  and  thereby  return  the  suction  in  the 
drainage  system  to  the  preset  level. 

In  a  specific  embodiment,  the  present  invention 
also  relates  to  an  apparatus  for  draining  bodily  fluids 

45  comprising  collection  chamber  for  collecting  fluids  from 
a  body  cavity,  the  collection  chamber  including  an  inlet 
for  fluid  communication  with  the  body  cavity;  suction 
control  chamber  for  regulating  the  degree  of  vacuum 
imposed  in  the  collection  chamber;  and  seal  chamber 

so  for  preventing  passage  of  ambient  into  the  collection 
chamber  and  including  a  large  arm  compartment  having 
a  suction  inlet  at  one  end;  a  small  arm  compartment  at 
one  end  having  an  opening  communicating  with  the  col- 
lection  chamber  and  communicating  at  its  other  end 

55  with  the  other  end  of  the  large  arm,  the  small  arm  com- 
partment  having  means  adjacent  its  one  end  for  pre- 
venting  ambient  from  passing  into  the  collection 
chamber  when  the  collection  chamber  has  a  relatively 
high  level  of  negative  pressure.  The  ambient  prevention 
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means  comprises  a  first  chamber  formed  adjacent  the 
opening  and  being  dimensioned  and  configured  so  as  to 
contain  the  entire  volume  of  a  predetermined  amount  of 
sealing  fluid  disposed  in  the  seal  chamber  at  the  junc- 
ture  of  the  large  arm  and  the  small  arm  compartments.  5 
The  apparatus  further  comprises  a  second  chamber 
disposed  so  as  to  separate  the  first  containment  cham- 
ber  from  the  opening  into  the  collection  chamber  so  that 
any  sealing  fluid  passing  from  the  first  containment 
chamber  will  enter  into  said  second  separation  chamber  w 
and  thereafter  return  to  the  containment  chamber 
instead  of  passing  through  the  opening.  The  contain- 
ment  chamber  is  configured  so  that  any  sealing  fluid 
passing  into  the  containment  chamber  is  diverted  in  a 
direction  other  than  the  direction  of  normal  flow  so  that  75 
entering  fluid  will  circulate  in  and  be  collected  within  the 
containment  chamber. 

The  apparatus  further  comprises  a  wall  member 
positioned  within  the  small  arm  and  separating  the  con- 
tainment  chamber  from  the  remainder  of  the  small  arm,  20 
the  wall  member  having  an  aperture;  and  valve  means 
being  dimensioned  and  configured  for  opening  and  sub- 
stantially  closing  the  aperture,  the  valve  means  being 
normally  open  and  tending  to  substantially  close  the 
aperture  in  response  to  any  fluid  entering  into  the  con-  25 
tainment  chamber  from  the  juncture  of  the  large  arm 
and  the  small  arm  compartments.  The  valve  means 
comprises  a  ball  dimensioned  and  configured  so  as  to 
be  adapted  for  seating  with  and  substantially  closing  the 
aperture.  This  aperture  includes  a  notch  so  as  to  permit  30 
the  sealing  fluid  to  enter  into  the  containment  chamber 
when  the  ball  valve  seats  upon  and  substantially  closes 
the  opening  whereupon  the  sealing  fluid  is  diverted 
within  the  containment  chamber  generally  transverse  to 
the  direction  of  normal  flow.  The  remaining  portion  of  35 
the  small  arm  is  constricted  so  as  to  retain  the  ball  valve 
movably  between  the  constriction  and  the  aperture. 
This  remaining  portion  of  the  small  arm  is  smaller  in 
cross  sectional  area  than  that  of  the  containment  cham- 
ber.  In  one  preferred  embodiment,  the  ambient  preven-  40 
tion  means  comprises  a  one-way  check  valve  disposed 
and  oriented  in  the  small  arm  compartment.  The  valve 
when  open  permits  the  passage  of  suction  flow  from  the 
collection  chamber  into  the  suction  inlet,  but  when 
closed  prevents  ambient  from  passing  into  the  collection  45 
chamber.  The  one-way  check  valve  is  positioned  adja- 
cent  the  opening  communicating  the  small  arm  com- 
partment  with  the  collection  chamber. 

Preferably,  the  apparatus  further  comprises  an  air 
flow  meter  disposed  at  the  juncture  of  the  other  ends  of  so 
the  small  arm  and  large  arm.  The  air  flow  meter  pro- 
vides  for  measurement  of  the  quantity  of  gases  from  the 
body  cavity.  The  apparatus  also  comprises  a  check 
valve  means  disposed  in  the  large  arm  compartment. 
The  check  valve  means  is  normally  closed  and  tends  to  ss 
open  to  permit  ambient  into  the  seal  chamber  in 
response  to  substantially  increased  pressure  within  the 
seal  chamber.  Also,  the  apparatus  forms  a  chest  drain- 
age  device  for  draining  fluids  from  a  body  cavity  or  por- 

tion  comprising  a  housing;  collection  chamber  formed 
within  the  housing  for  collecting  fluids  including  an  inlet 
for  entry  of  the  fluids  and  for  fluid  communication  with 
the  body  cavity  or  portion;  seal  chamber  formed  within 
the  housing  for  preventing  passage  of  ambient  into  the 
collection  chamber  and  including  a  large  arm  compart- 
ment  having  a  suction  inlet  at  one  end  for  coupling  to  a 
suction  source;  a  small  arm  compartment  at  one  end 
having  an  opening  communicating  with  the  collection 
chamber  and  communicating  at  its  other  end  with  the 
other  end  of  the  large  arm,  the  small  arm  compartment 
having  means  adjacent  its  one  end  for  preventing  ambi- 
ent  from  passing  into  the  collection  chamber  when  the 
collection  chamber  has  a  relatively  high  level  of  negative 
pressure;  suction  control  chamber  formed  within  the 
housing  and  being  in  fluid  communication  with  the  col- 
lection  chamber  for  regulating  the  degree  of  vacuum 
imposed  in  the  collection  chamber  and  pleural  cavity 
and  including  a  first  inlet  for  coupling  to  the  suction  inlet 
of  the  seal  chamber;  second  inlet  communicating  with 
the  ambient;  waterless  means  for  regulating  the  degree 
of  suction  imposed  in  the  collection  chamber  at  a  plural- 
ity  of  predetermined  preset  levels  of  suction,  the  regu- 
lating  means  disposed  between  the  first  inlet  and  the 
ambient  inlet;  and  indicator  means  disposed  between 
the  regulating  means  and  the  first  inlet  for  providing 
immediate  confirmation  of  proper  operation  of  suction  in 
the  collection  chamber. 

Preferably,  the  housing  is  formed  of  a  front  wall 
member  and  a  back  wall  member  sealed  together  along 
their  peripheries  by  a  plurality  of  side  wall  members. 
The  front  wall  member  includes  an  integrally  formed 
handle  and  the  suction  inlet  and  collection  chamber  inlet 
are  each  disposed  in  a  first  side  wall  common  to  the 
seal  chamber  and  the  collection  chamber.  Also,  the 
ambient  inlet  to  the  suction  control  chamber  is  disposed 
in  a  second  side  wall  adjacent  to  the  first  side  wall. 

The  apparatus  further  comprises  an  elongated  sup- 
port  stand  rotatably  secured  to  a  third  side  wall  opposite 
the  first  side  wall  so  that  the  support  stand  can  be 
rotated  from  a  stored  position  to  a  support  position 
wherein  the  support  stand  is  generally  transverse  to  the 
third  side  wall  so  as  to  stably  support  the  housing  at  a 
predetermined  location.  The  support  stand  can  be 
secured  in  the  support  position. 

Preferably,  at  least  portions  of  the  housing  are 
transparent  to  permit  viewing  of  the  operation  or  con- 
tents  of  underlying  portions  of  each  of  the  collection, 
seal  and  suction  control  chambers.  Also,  at  least 
selected  portions  of  the  front  wall  member  are  marked 
with  graduations  so  as  to  identify  the  volume  of  the  con- 
tents  thereof  and  with  predetermined  indicia  to  provide 
instructional  information. 

In  addition,  the  apparatus  for  draining  fluids  from  a 
body  cavity  or  portion  preferably  comprises  a  collection 
chamber  for  collecting  fluids  including  an  inlet  for  entry 
of  the  fluids;  tubing  coupled  at  one  end  to  the  collection 
chamber  inlet,  the  other  end  adapted  for  insertion  into 
the  body  cavity  or  portion;  compression  means  config- 
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ured  and  dimensioned  for  snugly  retaining  a  portion  of 
the  tubing  under  compression  so  as  to  provide  self  seal- 
ing  capability  of  the  tubing  portion,  the  compression 
means  having  a  port  so  as  to  expose  the  tubing  and  to 
provide  access  to  the  interior  of  the  tubing  upon  inser-  5 
tion  of  a  hypodermic  needle;  and  a  suction  control 
chamber  in  fluid  communication  with  the  collection 
chamber  for  regulating  the  degree  of  vacuum  imposed 
in  the  collection  chamber  and  including  first  inlet  for  cou- 
pling  to  a  suction  source;  second  inlet  communicating  w 
with  the  ambient;  waterless  means  for  regulating  the 
degree  of  suction  imposed  in  the  collection  chamber  at 
a  plurality  of  predetermined  preset  levels  of  suction,  the 
regulating  means  disposed  between  the  suction  inlet 
and  the  ambient  inlet;  and  indicator  means  disposed  75 
between  the  regulating  means  and  the  suction  inlet  for 
providing  immediate  confirmation  of  proper  operation  of 
suction  in  the  collection  chamber. 

Preferably,  the  compression  means  is  formed  of  two 
like  structured,  elongated  curved  plate  members  having  20 
flanges  extending  along  respective  corresponding 
edges.  The  plate  members  are  secured  to  each  other 
along  the  flanges  and  the  plate  member  opposite  the 
port  is  relatively  rigid  so  as  to  protect  against  penetra- 
tion  of  hypodermic  needle.  25 

Preferably,  the  inner  cross  sectional  diameter  of  the 
curved  plate  members  is  less  than  the  cross  sectional 
outer  diameter  of  the  tubing.  According  to  one  preferred 
embodiment,  the  inner  cross  sectional  diameter  of  the 
curved  plate  member  is  about  four-fifths  of  that  of  the  30 
outer  diameter  of  the  tubing. 

Preferably  the  apparatus  is  supported  by  an  appa- 
ratus  for  supporting  a  housing  from  a  support,  compris- 
ing  bracket  member  formed  of  at  least  one  wall  and 
having  a  post  member  extending  therefrom,  said  post  35 
also  capable  of  being  positioned  on  the  housing;  and 
hook  member  having  one  end  rotatably  secured  about 
the  post  member  for  selective  rotational  movement  from 
a  first  storage  position  to  a  second  hanging  position,  the 
other  end  of  the  hook  member  being  configured  for  40 
engagement  with  the  support,  the  one  end  of  the  hook 
member  and  the  bracket  being  configured  and  dimen- 
sioned  so  that  the  hook  member  remains  locked  in  the 
hanging  position. 

Preferably  the  one  end  of  the  support  apparatus  is  45 
curved  in  a  hook-like  configuration  with  the  smallest  dis- 
tance  of  separation  of  the  hooked  end  being  smaller 
than  the  diameter  of  the  post  member  such  that  when 
the  hook  member  is  selectively  rotated  to  the  second 
hanging  position,  the  hooked  end  can  be  moved  away  so 
from  the  post  member  which  is  then  securely  advanced 
toward  the  smallest  distance  whereupon  the  hooked 
end  resiliently  spreads  apart  so  as  to  lock  the  hook 
member  in  the  second  hanging  position.  A  retention 
means  is  also  provided  which  is  configured  for  attach-  55 
ment  to  the  housing  so  as  to  securely  retain  the  hook 
member  when  in  the  first  storage  position.  The  other 
end  of  the  hook  member  is  curved  so  as  to  be  capable 
of  hanging  from  the  support.  In  a  preferred  embodi- 

ment,  a  bracket  and  hook  member  are  disposed  on 
each  of  two  opposite  walls  of  the  housing. 

The  present  invention  is  described  in  greater  detail 
hereinbelow,  with  reference  to  the  drawings  wherein:- 

Figure  1  is  a  perspective  view  of  a  chest  drainage 
device  according  to  the  present  invention  support  in 
a  hanging  position; 
Figure  2  is  a  top  view  of  the  drainage  device  of  Fig- 
ure  1  illustrating  the  inlet  ports  into  the  collection 
chamber  and  the  suction  control  chamber; 
Figure  3  is  an  enlarged  view  of  a  portion  of  the  bot- 
tom  of  the  drainage  device  of  Figure  1  before 
attachment  of  the  floor  stand; 
Figure  4  is  an  exposed  front  view  of  the  drainage 
device  of  Figure  1  ; 
Figure  5  is  an  exposed  front  view  of  an  alternative 
embodiment  of  the  drainage  device  of  the  present 
invention; 
Figure  6  is  a  first  cross-sectional  side  view  in  the 
collection  chamber  taken  along  the  lines  6-6  of  Fig- 
ure  4; 
Figure  7  is  a  second  cross-sectional  side  view  in 
the  collection  chamber  taken  along  the  lines  7-7  of 
Figure  4; 
Figure  8  is  a  first  cross-sectional  side  view  of  the 
small  arm  of  the  seal  chamber  taken  along  the  lines 
8-8  of  Figure  4; 
Figure  8a  is  an  enlarged  cross-sectional  side  view 
of  the  small  arm  of  the  seal  chamber  taken  along 
the  lines  8-8  of  Figure  4  illustrating  an  alternative 
embodiment  of  a  check  valve  for  dry  operation  of 
the  seal  chamber; 
Figure  9  is  a  cross-sectional  side  view  in  one  com- 
partment  of  the  suction  control  chamber  taken 
along  the  lines  9-9  of  Figure  4; 
Figure  1  0  is  a  cross-sectional  side  view  in  the  sec- 
ond  compartment  of  the  suction  control  chamber 
taken  along  the  lines  10-10  of  Figure  4; 
Figure  11  is  a  cross-sectional  view  taken  along 
lines  11-11  of  Figure  4; 
Figure  12  is  a  cross-sectional  view  taken  along 
lines  12-12  of  Figure  4; 
Figure  13  is  an  enlarged  view  illustrating  the  poppet 
valve  and  dashpot  in  the  suction  control  chamber 
taken  along  lines  13-13  of  Figure  10; 
Figure  14  is  an  exploded  view  of  an  injection/sam- 
pling  device; 
Figure  15  is  a  top  view  of  the  injection/sampling 
device  of  Figure  14; 
Figure  1  6  is  a  cross-sectional  side  view  taken  along 
the  lines  16-16  of  Figure  15  illustrating  tubing  under 
compression; 
Figure  17  is  an  enlarged,  partially  exposed  per- 
spective  view  of  one  of  the  hangers  of  Figure  1  ; 
Figure  18  is  an  enlarged,  partially  exposed  per- 
spective  view  of  an  alternative  embodiment  of  the 
hangers  of  Figure  1  ;  and 
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Figure  1  9  is  a  perspective  view  of  a  chest  drainage 
device  in  a  hanging  position  with  an  auto-transfu- 
sion  device  attached  to  the  side  thereof. 

In  the  description  which  follows,  any  reference  to 
either  orientation  or  direction  is  intended  primarily  for 
the  purpose  of  illustration  and  is  not  intended  in  any  way 
as  a  limitation  of  the  scope  of  the  present  invention. 

Referring  to  Figures  1  and  4,  a  chest  drainage 
device  10  is  illustrated  with  three  chambers  -  a  collec- 
tion  chamber  1  2  for  retaining  and  storing  fluids  collected 
from  a  body  cavity,  a  water  seal  chamber  1  4  for  prevent- 
ing  any  fluid  from  entering  into  the  collection  chamber 
12  during  high  levels  of  negative  pressure  in  the  body 
cavity  and  a  dry  suction  control  chamber  1  6.  The  func- 
tion  and  operation  of  these  various  chambers  are  gen- 
erally  described  in  US  Patent  Nos.  3,363,626; 
3,363,627;  3,559,647;  3,683,913;  3,782,497; 
4,258,824;  and  re:  29,877  to  the  extent  that  like  or  com- 
mon  elements  are  presented  therein.  In  addition,  the 
purpose  and  general  operation  of  the  various  chambers 
of  the  chest  drainage  device  10  of  the  present  invention 
are  also  more  fully  described  in  the  Deknatel  Inc.  Pleur- 
evacR  publication  entitled  "Understanding  Chest  Drain- 
age  Systems"  (1985). 

The  collection  chamber  12  is  formed  generally  to 
the  right  of  line  "A-A"  and  preferably  includes  four  sepa- 
rate  collection  compartments  18,  20,  22  and  24  which 
are  formed  between  respective  pairs  of  walls  26,  28,  30, 
32  and  34  as  shown  in  Figure  4.  However,  the  collection 
chamber  12  of  the  present  invention  is  not  limited  as  to 
the  number  of  separate  collection  compartments  and 
any  number  as  desired  can  be  provided.  Likewise,  the 
volumetric  size  of  the  various  collection  compartments 
can  be  uniform  or  varied  as  preferred. 

An  inlet  port  36  is  positioned  in  top  wall  38  so  that 
fluid  and  gases  from  a  body  cavity  pass  directly  into  col- 
lection  compartment  18.  To  provide  for  finer  measure- 
ments  of  fluids  collected,  at  least  collection 
compartment  1  8  is  dimensioned  and  configured  to  have 
the  smallest  volumetric  size  and  the  remaining  compart- 
ments  are  preferably  larger  sized  to  accommodate 
greater  amounts  of  fluid  collected.  In  addition,  sloping 
wall  member  19  as  shown  more  clearly  in  Figure  6  per- 
mits  the  lower  portion  of  compartment  1  8  to  be  smaller 
than  the  upper  portion  and  thus  provide  yet  even 
smaller  volumetric  measurements.  An  opening  27  in 
wall  28  as  shown  more  clearly  in  Figure  6  permits  over- 
flow  of  fluid  from  compartment  18  to  pass  first  into  com- 
partment  20.  Likewise,  any  overflow  from  compartment 
20  can  pass  over  upper  edge  of  wall  30  into  compart- 
ment  22  and  from  there  over  upper  edge  of  wall  32  into 
compartment  24.  Accordingly,  the  upper  edges  of  walls 
30  and  32  are  approximately  at  the  same  height  to  allow 
for  overflow. 

A  high  negativity  valve  40  is  positioned  in  top  wall 
38  in  communication  with  collection  chamber 

12.  The  high  negativity  valve  includes  a  bottom 
actuated  valve  which  when  depressed  allows  filtered  air 

to  enter  the  collection  chamber  12.  In  this  manner, 
undesired  high  degrees  of  negative  pressure  that  may 
occur  in  the  body  cavity  and  thereby  develop  in  the  col- 
lection  chamber  12  are  relieved. 

5  The  seal  chamber  1  4  generally  is  formed  between 
the  lines  "A-A"  and  "B-B"  as  shown  in  Figure  4.  In  par- 
ticular,  the  seal  chamber  14  includes  a  small  arm  com- 
partment  42  formed  between  walls  34  and  44  and  a 
large  arm  compartment  46  formed  between  walls  44 

10  and  47.  Although  seal  chambers  are  typically  operated 
with  a  predetermined  level  of  fluid  such  as  water,  the 
seal  chamber  1  4  of  the  present  invention  can  be  oper- 
ated  in  either  a  "dry"  or  a  "wet"  mode  of  operation  in  the 
manner  to  be  more  fully  described  hereinbelow.  An  air 

15  flow  meter  48',  if  desired,  can  be  positioned  as  shown  in 
Figures  1  and  4  at  the  juncture  of  the  lower  ends  of  the 
small  and  large  arm  compartments  42,  46.  The  air  flow 
meter  48'  is  intended  for  use  in  the  "wet"  mode  and  is  of 
the  type  illustrated  and  described  in  aforementioned  US 

20  Patent  No.  3,683,913.  However,  even  if  operated  in  the 
"dry"  mode,  the  air  flow  meter  48'  if  present  will  have  no 
deleterious  effect. 

The  seal  chamber  14  preferably  also  includes  a 
valve  mechanism  in  the  small  arm  compartment  42 

25  which  includes  a  plate  member  48  and  a  ball  float  valve 
50  that  is  free  to  travel  between  plate  member  48  and  a 
constricted  portion  of  small  arm  compartment  42  as 
shown  in  Figure  4.  However,  the  constricted  portion  as 
shown  more  clearly  in  Figure  8  is  configured  so  that  in 

30  operation  under  suction,  the  float  ball  valve  50  will  not 
block  off  the  lower  portion  of  the  small  arm  compart- 
ment  42. 

Plate  member  48  as  shown  more  clearly  in  Figure  8 
includes  a  circular  opening  52  which  is  configured  and 

35  dimensioned  so  as  to  permit  ball  float  valve  50  to  seat 
within  opening  52  when  fluid  such  as  water  which  is  typ- 
ically  contained  within  the  water  seal  chamber  14  is 
drawn  by  unduly  high  negative  pressure  toward  the  col- 
lection  chamber  12  through  opening  54  in  the  upper  end 

40  of  the  small  arm  compartment  42.  A  similar  valve 
arrangement  is  also  described  as  a  cylindrical  valve 
member  in  US  Patent  No.  3,683,913  which  also  serves 
to  retain  water  or  fluid  in  the  water  seal  chamber.  How- 
ever,  plate  number  48  includes  a  notch  or  keyway  slot 

45  56  which  still  permits  fluid  or  water  from  the  water  seal 
chamber  to  bypass  ball  valve  50  and  enter  into  the 
upper  end  58  of  small  arm  compartment  42.  Within  the 
upper  end  compartment  58,  the  fluid  bypasses  ball 
valve  50  and  circulates  in  a  direction  transverse  to  the 

so  flow  of  suction  or  normal  flow  and  is  diverted  upon  the 
walls  forming  upper  end  compartment  58. 

Preferably,  the  upper  end  compartment  58  is  con- 
figured  and  dimensioned  so  as  to  accommodate  the 
entire  fluid  volume  in  the  water  seal  chamber  to  be  con- 

55  tained  herein.  In  this  manner,  water  in  the  water  seal 
chamber  is  prevented  from  being  drawn  into  the  collec- 
tion  chamber  through  opening  54  in  the  event  of  a  high 
negativity  developed  in  the  collection  chamber  12.  Such 
high  negativity  occurrences  can  result  from  a  deep 

7 



13 EP  0  468  543  B1 14 

breath,  coughing  or  choking  by  the  patient.  It  can  also 
occur  when  suction  is  turned  off  which  happens  either 
when  the  suction  tube  is  occluded  or  the  hospital  suc- 
tion  fails.  High  negativity  can  likewise  occur  when  the 
patient  is  on  a  ventilator.  Alternatively  high  negativity  5 
results  when  medical  personnel  milk  the  tubing  from  the 
drainage  device  to  the  patient.  In  the  latter  case,  milking 
is  the  process  whereby  clots  in  the  tubing  are  pushed 
into  the  collection  chamber  12  by  grasping  the  tubing 
with  one  hand  behind  the  clot  and  squeezing  the  tubing  w 
toward  the  collection  chamber  1  2  so  as  to  advance  the 
clot  thereto. 

Although  the  small  arm  compartment  42  is  illus- 
trated  with  a  ball  float  valve  50  in  the  small  arm  compart- 
ment,  the  configuration  of  upper  end  compartment  58  is  15 
suitable  to  provide  for  prevention  of  any  fluid  from  the 
water  seal  chamber  14  passing  into  the  collection 
chamber  12.  Thus  the  ball  float  valve  50  is  but  an  addi- 
tional  safeguard  which  can  be  optionally  incorporated 
and  used  with  the  structure  of  the  upper  end  compart-  20 
ment  58.  An  additional  chamber  59  separates  the  con- 
tainment  chamber  or  upper  end  compartment  58  from 
opening  54  so  as  to  aid  in  preventing  fluid  from  passing 
into  the  collection  chamber  12.  Preferably  the  separa- 
tion  chamber  59  has  a  sloping  lower  surface  61  as  25 
shown  in  Figure  4  and  opening  54  is  positioned  upper- 
most  in  wall  63. 

In  an  alternative  embodiment,  the  seal  chamber  14 
can  be  operated  in  a  dry  mode  without  any  fluid  required 
to  maintain  a  seal.  In  such  instance,  the  ball  float  valve  30 
50  can  be  replaced  with  a  check  valve  51  which  seats  in 
compartment  58  and  about  opening  52  as  shown  in  Fig- 
ure  8A.  The  check  valve  51  is  a  one  way  valve  that  per- 
mits  suction  flow  in  the  direction  of  arrow  "C"  but  closes 
and  prevents  any  flow  of  ambient  or  atmospheric  air  into  35 
collection  chamber  12  in  the  direction  of  arrow  "D". 

The  upper  end  of  the  large  arm  compartment  46  of 
the  water  seal  chamber  14  is  in  fluid  communication 
with  suction  inlet  port  60  and  a  positive  pressure  relief 
valve  62  as  shown  in  Figure  4.  Alternatively,  this  valve  40 
62  can  be  positioned,  if  desired,  in  the  large  arm  com- 
partment  46  of  the  seal  chamber  1  4  or  in  the  suction  line 
itself.  The  valve  62  is  of  the  check  type  configuration 
which  is  normally  closed  and  includes  valve  member 
63'.  It  opens  to  permit  excessive  pressure  in  the  seal  45 
chamber  14  to  be  vented  to  the  ambient  or  atmosphere 
in  response  to  any  substantially  increased  pressure 
within  the  seal  chamber  14. 

The  chest  drainage  device  10  also  includes  a  suc- 
tion  control  chamber  16  which  includes  a  first  compart-  so 
ment  64  formed  between  walls  47  and  66  and  a  second 
compartment  67  formed  between  walls  66  and  68.  The 
upper  end  of  first  compartment  64  is  fluidly  coupled  to 
the  suction  inlet  port  60  together  with  the  upper  end  of 
the  large  arm  compartment  46  of  the  water  seal  cham-  55 
ber  1  4.  The  upper  end  of  the  second  compartment  67 
which  is  formed  between  walls  66  and  68  includes  a 
waterless  suction  regulator  72  which  is  housed  in  the 
upper  portion  of  second  compartment  67  as  shown  in 

Figure  4.  The  upper  end  of  compartment  67  has  an 
opening  74  which  communicates  with  the  atmosphere 
or  the  ambient  about  the  chest  drainage  device  10.  The 
suction  regulator  72  includes  a  valve  76  which  is  config- 
ured  and  dimensioned  to  seat  against  opening  78  in  a 
plate  member  80  which  separates  the  second  compart- 
ment  67  as  shown  in  Figure  5  into  an  upper  and  a  lower 
portion.  As  evident  from  the  drawings,  the  plate  valve  76 
is  positioned  in  the  lower  portion  and  is  biased  in  a 
closed  position  by  means  of  a  coil  spring  82  which  is 
secured  to  the  hook  end  of  rod  84  and  whose  other  end 
is  secured  in  the  upper  wall  38  in  a  rotatable  joint  cou- 
pling  or  collar  86'  which  is  annular  in  configuration.  The 
other  end  of  rod  84  is  positioned  within  the  hollow  por- 
tion  of  annular  collar  86'.  The  collar  86'  also  has  a  key- 
way  ridge  that  is  received  within  a  groove  along  the 
upper  end  of  rod  84.  In  this  fashion,  the  rod  84  can  be 
rotated  together  with  the  collar  86'  and  simultaneously 
advanced  upwardly  or  downwardly  as  will  be  described 
hereinbelow.  The  plate  valve  76  as  shown  more  clearly 
in  Figure  1  3  is  formed  on  the  end  of  a  dashpot  86  which 
is  secured  in  plate  member  88  that  is  smaller  sized  than 
plate  member  80  to  permit  atmospheric  air  to  pass 
thereby.  The  dashpot  86  is  of  the  type  manufactured 
under  the  trademark  Airpot  which  is  manufactured  by 
Airpot  Corporation,  27  Lois  Street,  Norwalk,  Connecti- 
cut.  The  dashpot  86  attenuates  the  rapid  modulation  of 
the  valve  76  which  may  occur  during  the  operation  of 
the  chest  drainage  device  10.  Preferably  the  dashpot  86 
includes  a  graphite  plug  90  attached  to  a  stem  92  of 
plate  valve  76.  The  graphite  plug  90  rides  within  a  well 
formed  of  a  glass  annulus  94  which  together  with  the 
graphite  plug  90  provides  non  binding  surfaces  to  void 
sticking  of  component  parts. 

As  shown  more  clearly  in  Figure  13,  the  plate  valve 
76  is  a  generally  flat  plate  with  a  circular  bead  96  for 
seating  against  plate  member  80  and  about  opening  78. 
In  this  manner,  the  plate  valve  76  in  cross  section  gen- 
erally  provides  a  single  point  of  contact  between  the 
bead  96  and  plate  member  80.  This  eliminates  large 
contacting  surface  areas  and  thereby  prevents  any 
sticking  of  the  plate  valve  76  that  may  occur  due  to 
moisture.  Preferably  the  plate  valve  76  is  formed  of  a 
high  density  polyethylene  which  is  more  pliable  than  the 
plate  member  80.  In  this  fashion,  the  plate  valve  76  will 
more  easily  conform  to  any  irregularities  in  the  plate 
member  80  and  assure  proper  sealing  of  the  opening 
78. 

The  rod  84  includes  as  shown  more  clearly  in  Fig- 
ure  1  0  a  portion  having  a  worm  gear  98  that  co-oper- 
ates  with  a  gear  100  positioned  on  a  shaft  102  that 
supports  rotatably  positioned  disk  1  04  having  lever  arm 
106.  Accordingly,  as  gear  100  is  rotated  upon  move- 
ment  of  level  106,  the  worm  gear  98  and  rod  84  are 
advanced  upwardly  or  downwardly  while  collar  86 
remains  fixed  or  non-rotating  and  thereby  changes  the 
tension  of  the  spring  82  that  provides  the  amount  of 
force  for  seating  valve  plate  76  against  opening  78. 
Such  tension  corresponds  to  the  amount  of  suction 
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imposed  in  the  collection  chamber  12  and  likewise  the 
patient's  pleural  cavity  and  can  thereby  be  calibrated  so 
as  to  provide  for  a  plurality  of  predetermined,  preset  val- 
ues  that  can  thereby  be  marked  on  the  disk  1  04.  To  pro- 
vide  for  accurate  positioning  of  the  disk  104,  a 
corresponding  series  of  detents  1  06'  are  provided  along 
prescribed  portions  of  the  circumference  of  disk  104 
and  co-operate  with  a  stop  arm  108  that  seats  at  its 
outer  end  within  any  one  of  the  predetermined  preset 
detents  106'  that  correspond  to  preset  level  of  suction. 
The  stop  arm  108  is  supported  from  outer  wall  68  that 
includes  opening  74  that  permits  ambient  or  atmos- 
phere  to  enter  the  suction  control  chamber  1  6.  As  noted 
above,  rotation  of  collar  86'  simultaneously  allows  the 
rod  84  to  be  advanced  upwardly  or  downwardly  while 
the  disk  1  04  is  in  a  given  position  in  order  to  provide  for 
proper  calibration  of  the  suction  level  settings. 

The  suction  control  chamber  16  includes  a  visual 
indicator  that  provides  immediate  confirmation  of  proper 
operation  of  suction  in  the  collection  chamber  12.  This 
visual  indicator  will  be  described  in  greater  detail  below. 

As  shown  in  Figure  1,  the  drainage  device  10  is 
generally  formed  of  a  housing  that  includes  a  front  wall 
110  that  is  secured  to  a  back  wall  1  12.  The  front  wall 
110  and  the  back  wall  1  12  are  joined  by  means  of  four 
side  walls  which  includes  a  top  wall  38  as  shown  more 
clearly  in  Figure  2,  right  side  wall  26  and  left  side  wall  68 
and  a  bottom  wall  114.  As  shown  in  Figures  6  through 
10,  the  different  walls  and  sides  can  have  different  con- 
tours  in  order  to  accommodate  the  different  chambers 
defined  therebetween.  In  one  preferred  embodiment, 
the  housing  can  be  formed  integrally  with  all  the  walls 
joined  along  their  peripheries.  Alternatively,  the  sepa- 
rate  side  walls  and  front  and  back  walls  can  be  secured 
to  one  another  by  suitable  means  which  are  well  known 
to  those  skilled  in  the  art.  According  to  the  preferred 
embodiment  illustrated  in  Figure  1,  the  housing  10 
includes  side  brackets  1  16  shown  more  clearly  in  Figure 
2  from  which  hangers  1  1  8  extend  in  order  to  permit  the 
device  1  0  to  be  supported  from  a  support  rod  1  20  such 
as  a  hospital  bedpost  or  the  like.  In  an  alternative 
embodiment,  the  device  10  includes  a  floor  support 
stand  1  22  which  is  secured  rotatably  to  the  bottom  wall 
114  as  shown  in  Figure  4.  The  floor  stand  122  com- 
prises  a  generally  rectangular  or  elongated  bar  which 
has  an  aperture  centrally  positioned  so  as  to  be  able  to 
pass  over  the  split  collar  124  as  shown  in  Figure  3.  In 
this  manner  the  floor  stand  1  22  once  assembled  over 
the  split  collar  1  24  is  able  to  rotate  about  its  opening  and 
can  be  positioned  in  a  support  fashion  transversely  to 
the  longitudinal  axis  of  bottom  wall  114  as  shown  in 
phantom  lines  Figures  1  and  7  indicated  as  element 
126.  If  desired,  the  floor  stand  122  can  be  secured  after 
being  placed  in  the  support  position.  Also,  the  housing 
front  wall  1  1  0  preferably  includes  an  integrally  formed 
handle  125  for  ease  in  carrying  and  handling. 

In  order  to  permit  viewing  of  the  contents  of  the  col- 
lection  chambers,  the  front  wall  1  10  as  shown  in  Figure 
1  is  at  least  transparent  at  certain  portions  128  thereof 

which  overlay  the  heights  of  the  various  collection  com- 
partments.  Also,  the  heights  are  calibrated  with  gradua- 
tions  130  which  indicate  the  amount  of  fluid  collected 
therein.  As  noted  above,  the  smaller  volumetric  size  of 

5  the  first  collection  compartment  permits  finer  measure- 
ments,  for  example,  from  0  -  200  cc  of  fluid  while  the 
other  compartments  accommodate  still  larger  volumet- 
ric  amounts.  In  this  manner,  the  medical  personnel  can 
readily  evaluate  the  performance  of  the  chest  drainage 

10  device  1  0  as  the  amount  of  fluid  collected  over  time  and 
during  a  complete  fluid  evacuation  procedure  by  a  sin- 
gle  reading  of  the  height  of  the  fluid  in  the  most  recently 
filled  collection  compartment. 

Other  portions  of  front  wall  1  10  are  also  transparent 
is  to  permit  the  viewing  of  additional  operational  features 

of  the  device  10.  In  this  respect,  the  small  arm  compart- 
ment  42  of  the  sealed  chamber  1  4  is  transparent  1  32  in 
order  to  permit  viewing  of  the  height  of  the  fluid  con- 
tained  within  the  seal  chamber  14.  Accordingly,  the 

20  length  of  the  small  arm  compartment  42  is  also  cali- 
brated  with  graduations  134  in  order  to  permit  ready 
measurement  of  the  height  of  the  fluid.  Similarly  the  air- 
flow  meter  48'  has  a  transparent  portion  136  which 
allows  viewing  of  any  air  bubbles  passing  therethrough. 

25  In  order  to  allow  for  filling  of  the  fluid  into  the  seal 
chamber  14,  a  grommet  138  is  provided  as  shown  in 
Figure  1.  Similarly  a  grommet  140  is  provided  in  front 
wall  1  1  0  so  as  to  permit  injection  of  fluid  if  desired  into 
the  juncture  of  the  first  and  second  compartments  64, 

30  67  in  the  suction  control  chamber  1  6.  These  grommets 
138  and  140  include  a  central  rubber  portion  142  which 
permits  injection  of  fluid  by  means  of  a  hypodermic  nee- 
dle  which  will  penetrate  but  not  damage  the  rubber  seal 
that  thereafter  self-seals  and  retains  the  integrity  of  the 

35  respective  chambers  or  portions  thereof. 
As  shown  in  Figure  1  ,  the  device  1  0  is  coupled  to  a 

suction  source  by  means  of  a  suitable  tubing  1  44  that  is 
connected  over  the  suction  inlet  60.  In  a  similar  fashion 
a  tubing  1  46  is  employed  for  connection  to  the  collection 

40  chamber  inlet  36  and  has  its  other  end  adapted  for 
insertion  into  the  body  cavity  or  portion  if  so  desired  so 
as  to  permit  evacuation  of  gases  and  fluids  therefrom. 

Also,  the  suction  control  chamber  16  underlies  a 
transparent  portion  148  that  permits  viewing  of  the 

45  optional  bubbling  operation,  if  utilised  as  desired,  in  that 
chamber  portion  and  thereby  provides  both  a  visual  and 
audible  confirmation  of  operation  of  suction.  Similarly,  a 
transparent  portion  150  permits  visual  confirmation  of 
operation  in  the  first  compartment  64  of  the  suction  con- 

so  trol  chamber  16  in  a  manner  to  be  described  in  greater 
detail  below.  In  this  manner,  medical  personnel  can  eas- 
ily  determine  upon  viewing  through  either  portions  148 
or  150  that  the  device  10  is  properly  operating.  In  order 
to  permit  visual  determination  of  the  proper  level  of  suc- 

55  tion  setting  desired,  the  disk  104  is  viewable  through 
transparent  portion  1  52  which  is  calibrated  with  indicia 
154  that  indicate  readily  the  degree  of  suction  which  is 
selected  by  means  of  movement  of  lever  arm  106 
extending  through  opening  74  of  left  side  wall  68. 
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Instructional  information  can  be  provided  on  the  face  of 
front  wall  1  1  0  as  shown  at  different  locations  1  56,  1  58 
and  159. 

An  alternative  embodiment  1  0'  of  the  chest  drain- 
age  device  1  0  is  illustrated  in  Figure  5.  For  ease  of  con- 
venience  elements  of  chest  drainage  device  10'  that  are 
common  to  like  elements  in  the  embodiment  10  of  Fig- 
ure  4  are  identified  by  like  numerals.  However,  the 
embodiment  of  the  chest  drainage  device  1  0'  of  Figure 
5  has  a  collection  chamber  12  which  is  in  direct  fluid 
communication  with  suction  control  chamber  1  6  through 
opening  54  in  wall  63  without  a  seal  chamber  as  shown 
in  the  embodiment  depicted  in  Figure  4.  Accordingly,  in 
Figure  5,  the  collection  chamber  12  is  formed  to  the 
right  of  lines  "A-A"  and  suction  control  chamber  16  to 
the  left  thereof. 

During  the  drainage  procedure,  it  is  at  times  advan- 
tageous  or  desirable  to  draw  a  fresh  sample  of  fluid 
drainage  from  the  patient  for  culture  purposes  of  other 
testing  procedures.  It  is  also  advantageous  or  desirable 
to  provide  for  introduction  of  antibiotics  as  well  as  other 
drugs  back  to  the  patient  in  the  event  infection  is 
detected.  According  to  currently  available  methods  for 
obtaining  drainage  samples,  some  chest  drainage 
devices  include  a  resealable  site  in  the  collection  cham- 
ber  12.  However,  with  this  method  the  clinician  or  medi- 
cal  personnel  cannot  obtain  a  fresh  sample  since  the 
collection  chamber  12  invariably  would  contain  fluids 
that  have  collected  over  a  period  of  time.  Nor  does  such 
resealable  site  allow  for  the  infusion  of  any  drugs  to  the 
patient.  Another  common  method  is  to  sample  directly 
through  the  patient  tubing  which  is  typically  formed  of 
latex.  Although  manufacturers  of  latex  tubing  claim  that 
the  latex  tubing  is  self-sealing,  tests  have  indicated  that 
leakage  occurs  under  normal  operating  conditions. 
Another  disadvantage  with  such  sample/injection  meth- 
ods  is  the  possibility  that  the  needle  of  a  hypodermic 
needle,  for  example,  may  pass  through  both  walls  of  the 
tubing  and  possibly  stick  and  injure  the  clinician's  skin. 
The  risk  of  blood  contact  by  the  clinician  would  therefore 
exist  every  time  a  sample  is  withdrawn  or  injected  into 
the  latex  tubing. 

Therefore,  a  device  1  59  may  be  provided  for  com- 
pressing  tubing  146  preferably  formed  of  latex  which 
extends  from  suction  inlet  36  and  whose  other  end  is 
adapted  for  insertion  into  the  body  cavity  or  portion 
which  is  to  be  drained  of  fluids  and  gases.  According  to 
the  compression  device  159  as  shown  in  Figure  14, 
fresh  drainage  samples  of  infusion  of  drugs  can  be  pro- 
vided  through  the  latex  tubing  1  46  without  any  danger  of 
leakage  or  contamination  of  the  clinician  due  to  possible 
sticks  with  the  hypodermic.  The  compression  device 
159  maintains  at  least  a  portion  of  the  wall  of  the  tubing 
146  in  compression  and  thereby  provides  for  self-seal- 
ing  of  the  tubing  wall  while  additionally  providing  access 
with  a  hypodermic  needle. 

The  device  159  includes  a  pair  of  compression 
plates-upper  compression  plate  1  60  and  a  lower  com- 
pression  plate  162-which  have,  when  assembled,  an 

inner  cross-sectional  diameter  that  is  smaller  than  the 
cross-sectional  outer  diameter  of  the  tubing  146.  The 
plates  160  and  162  are  like  structured  and  curved  as 
illustrated  in  Figure  14.  Flanges  164  along  their  respec- 

5  tive  longitudinal  edges  as  shown  in  Figure  14  permit 
securing  along  the  respective  edges  of  plates  160,  162 
by  suitable  means  such  as  gluing,  welding  or  the  like  as 
well  as  other  means  well  known  to  those  skilled  in  the 
art.  The  upper  plate  160  includes  a  central  port  or  win- 

10  dow  1  66  that  allows  the  tubing  1  46  to  be  exposed.  Since 
the  inner  cross-sectional  diameter  of  assembled  plates 
160,  162  is  less  than  the  cross-sectional  outer  diameter 
of  the  tubing  146-preferably  20%  less-the  tubing  146 
extends  outwardly  of  the  window  1  66  portion  of  upper 

15  plate  160  as  shown  more  clearly  in  Figure  16.  In  this 
manner,  the  tubing  146  at  least  within  the  portion  of  the 
window  166  is  maintained  under  compression  so  that 
when  a  hypodermic  needle  is  injected  through  the  tub- 
ing  146  through  window  166  and  thereafter  removed, 

20  the  tubing  146  will  self-seal  and  prevent  any  escape  of 
fluid.  Preferably,  as  shown  in  Figure  15,  the  tubing  146 
is  also  glued  with  a  suitable  solvent  at  portions  1  68,  1  70 
which  are  adjacent  the  window  portion  166.  This  per- 
mits  the  retention  of  the  tubing  1  46  and  particularly  that 

25  portion  about  the  window  166  even  if  the  tubing  is  han- 
dled  or  pulled  at  portions  outside  of  the  compression 
device  159.  Such  handling  of  the  tubing  occurs  when 
medical  personnel  milk  the  tubing  146  in  the  fashion  as 
noted  above  in  order  to  remove  any  clots  for  example 

30  from  the  drainage  line.  By  means  of  the  glued  portions 
168  and  170  the  tubing  is  assured  of  being  retained  in 
its  position  within  the  device  159.  At  least  the  back  plate 
member  is  relatively  rigid  so  as  to  prevent  a  hypodermic 
needle  from  penetrating  into  the  clinician's  skin  in  the 

35  manner  as  described  above. 
Referring  to  Figure  4,  the  visual  indicator  as  noted 

above  includes  a  float  member  1  72  which  is  positioned 
in  the  first  compartment  64  of  the  suction  control  cham- 
ber  16  and  in  particular  in  the  upper  portion  thereof 

40  adjacent  the  juncture  of  the  first  compartment  64  and 
the  large  arm  compartment  46  of  the  seal  chamber  1  4. 
The  float  member  172  is  dimensioned  and  configured 
so  as  to  be  capable  of  moving  within  a  confined  region 
174  which  is  determined  between  a  pair  of  post  mem- 

45  bers  1  76,  1  78  that  serve  as  stops  to  limit  the  movement 
of  the  float  member  1  72  within  the  confined  region  1  74. 
The  float  member  1  72  is  critically  sized  as  is  also  the 
confined  region  1  74  so  that  the  float  member  will  move 
upwardly  within  the  confined  region  174  when  the  pre- 

50  determined  preset  level  of  suction  as  controlled  by  reg- 
ulator  72  is  obtained  in  the  collection  chamber  12. 
Accordingly,  in  such  circumstance,  the  float  member 
1  72  will  rise  toward  stop  1  76  when  the  proper  predeter- 
mined  level  of  suction  is  achieved  and  overcome.  In 

55  order  to  permit  viewing  of  the  float  member  172,  the 
front  wall  110  has  a  visible  portion  150  which  permits 
viewing  of  the  float  member  172  as  it  moves  upwardly 
towards  stop  member  1  76.  This  provides  to  the  medical 
personnel  immediate  visual  confirmation  that  the  chest 
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drainage  device  10  has  a  proper  operation  of  suction  in 
the  collection  chamber  12.  Preferably,  the  float  member 
1  72  is  coloured  in  contrast  to  its  surrounding  so  as  to  be 
readily  visible.  In  a  preferred  embodiment,  the  float 
member  1  72  is  fluorescent  so  as  to  provide  immediate  5 
visual  confirmation  of  proper  suction  operation  even  in 
reduced  light  or  night  conditions. 

Notably,  the  dry  or  waterless  suction  control  cham- 
ber  16  is  independent  of  any  fluid  which  in  typical  drain- 
age  devices  provides  the  degree  of  suction.  However,  10 
the  evaporation  of  the  fluid  in  those  typical  drainage 
devices  results  in  variations  in  the  suction  pressure. 
This  variation  is  avoided  by  means  of  the  dry  suction 
control  chamber  16  of  the  present  invention  which  is  not 
dependent  on  any  fluid  to  control  or  regulate  suction.  15 

Thus,  the  regulator  72  does  not  employ  water  to 
control  suction.  In  operation,  the  positioning  of  the  set- 
ting  of  the  suction  level  will  be  accomplished  by  turning 
the  dial  104.  The  position  of  the  dial  104  will  cause 
spring  82  to  be  elongated  accordingly.  Elongation  of  the  20 
spring  82  causes  a  force  to  be  exerted  on  the  valve 
plate  76  which  seats  against  opening  78.  The  exerted 
force  is  a  function  of  the  degree  of  spring  elongation  and 
the  spring's  physical  properties.  Once  suction  is  applied 
to  the  collection  chamber  12  and  thereby  the  chest  cav-  25 
ity  or  body  portion  of  the  patient,  a  force  will  be  applied 
to  the  valve  plate  76  If  the  force  applied  to  the  valve 
plate  76  resulting  from  the  applied  suction  exceeds  the 
force  supplied  from  elongation  of  the  spring  82,  the 
plate  valve  76  will  be  displaced  allowing  ambient  or  30 
atmospheric  air  to  enter  the  chest  drainage  device 
chambers.  In  particular,  atmospheric  air  enters  in 
through  opening  74,  through  opening  78  in  wall  80, 
around  smaller  sized  wall  88,  through  opening  79  in  wall 
81  and  thus  through  the  second  compartment  67  and  35 
through  first  compartment  64  of  the  suction  control 
chamber  1  6  and  up  out  of  the  suction  inlet  60.  The  plate 
valve  76  will  remain  displaced  until  the  point  where  the 
force  balance  is  achieved  and  thereupon  the  plate  valve 
76  will  once  again  seat  and  seal  the  opening  78.  The  40 
regulation  of  imposed  suction  as  described  above,  how- 
ever,  will  provide  rapid  modulation  of  the  plate  valve  76 
as  those  differentials  occur.  In  order  to  reduce  or  atten- 
uate  this  modulation,  the  dashpot  86  is  included  whose 
structure  has  been  described  hereinabove.  45 

According  to  the  configuration  of  the  regulator  72 
and  its  location  in  the  chest  drainage  device  10,  prefer- 
ential  airflow  is  provided  which  permits  evacuation  of  air 
preferentially  from  the  patient  rather  than  from  the  regu- 
lator  72.  This  is  assured  by  the  area  of  opening  78  being  so 
larger  than  the  smallest  cross-sectional  area  of  any  pas- 
sage  in  any  of  the  chambers.  Thus,  the  system  allows 
variations  in  patient  air  leaks  and  also  source  suction 
levels  while  maintaining  a  predetermined  preset 
imposed  level  of  suction  in  the  collection  chamber  12.  ss 
Accordingly,  the  chest  drainage  device  10  according  to 
the  present  invention  is  insensitive  to  pressure  varia- 
tions  regardless  of  their  source  and  provides  a  generally 
steady  level  of  suction  in  accordance  with  the  predeter- 

mined  preset  level  of  suction  as  regulated  by  the  suction 
control  regulator  72  and  as  indicated  by  the  dial  1  04  set- 
ting. 

In  comparison,  typical  dry  chest  drainage  device 
regulator  systems  employ  a  restricted  orifice  located  in 
the  suction  application  line.  These  systems  are  ineffec- 
tive  in  maintaining  a  desired  imposed  suction  pressure 
level  and  rather  restrict  volume  flow  of  air  through  such 
systems. 

The  float  member  1  72  can  be  optionally  replaced 
by  means  of  a  bubbler  indicator  which  will  provide  not 
only  visible  but  also  audible  immediate  confirmation  of 
the  proper  level  of  suction  in  the  collection  chamber  12. 
The  bubbler  indicator  includes  a  bubbler  zone  which  is 
formed  at  the  juncture  of  the  lower  ends  of  the  first  com- 
partment  64  and  the  second  compartment  67  of  the 
suction  control  chamber  1  6.  A  predetermined  amount  of 
fluid  is  admitted  into  the  bubbler  zone  so  that  under 
operational  conditions,  any  ambient  or  atmospheric  air 
entering  through  the  regulator  72  will  pass  through  the 
bubbler  zone  and  will  bubble  therethrough  toward  the 
suction  inlet  60  and  thus  provide  audible  confirmation  of 
proper  operation  of  suction  in  the  collection  chamber 
12.  By  providing  a  transparent  portion  148  on  front  wall 
110  as  shown  in  Figure  1,  visual  confirmation  is  also 
provided.  Thus,  medical  personnel  upon  passing  the 
chest  drainage  device  10  as  illustrated  in  Figures  1  and 
4  will  be  able  to  both  hear  and  see  that  the  chest  drain- 
age  device  1  0  is  operating  properly. 

However,  since  the  plate  valve  76  is  not  a  perfect 
seal  and  in  most  instances  will  permit  some  air  or  ambi- 
ent  to  pass  through  toward  the  suction  inlet  60,  a  criti- 
cally  sized  passageway  180  is  provided  in  wall  member 
182  separating  the  first  compartment  64  and  second 
compartment  67  and  is  positioned  at  a  point  above  the 
level  of  the  predetermined  amount  of  fluid  admitted  into 
the  bubbler  zone.  In  this  fashion,  any  leakage  air  will 
bypass  the  bubbler  zone  and  travel  directly  into  the  suc- 
tion  line  without  providing  a  false  alarm  of  operation 
which  is  not  yet  achieved  since  the  predetermined  pre- 
set  level  of  suction  is  yet  to  be  obtained.  A  grommet  140 
as  previously  described  is  provided  through  which  the 
fluid  may  be  admitted.  Alternatively,  a  suitably  sized 
flexible  injection  tubing  (not  shown)  can  be  inserted 
through  the  suction  inlet  60  and  positioned  down  to  the 
lower  portion  of  first  compartment  64  and  thereupon 
provide  for  admission  of  fluids.  Similarly,  the  injection 
flexible  tubing  can  also  be  passed  into  the  large  arm  46 
of  the  seal  chamber  1  4  and  thereby  provide  for  admis- 
sion  of  fluid.  In  these  alternative  operations,  there  will  be 
no  need  for  the  grommets  1  40  and  1  38  as  illustrated  in 
Figure  1  .  Thus,  after  a  predetermined  amount  of  fluid  is 
injected  into  the  bubbler  zone,  any  atmospheric  air 
passing  therethrough  will  cause  bubbling  in  the  suction 
control  chamber  16  when  the  applied  suction  exceeds 
the  preset  imposed  value.  The  bubbler  zone  and  regula- 
tor  72  are  designed  so  that  the  addition  or  deletion  of 
water  in  the  bubbler  zone  will  have  no  effect  whatsoever 
upon  the  imposed  suction  level.  The  bubbler  zone  and 
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first  compartment  64  and  second  compartment  67 
include  deflectors  182,  184  and  186  which  aid  in  pre- 
venting  any  fluid  in  the  bubbler  zone  from  rising  and 
spilling  over  into  the  seal  chamber  14.  In  addition,  the 
height  of  the  second  compartment  64  is  chosen  so  as  to  5 
further  aid  in  preventing  such  spillover.  Notably,  the 
amount  of  predetermined  fluid  in  the  bubbler  zone  is 
below  that  level  required  to  open  the  valve  plate  76.  In 
comparison  with  the  float  member  172,  the  amount  of 
predetermined  fluid  corresponds  to  the  inertial  mass  of  w 
float  member  172. 

Although  the  suction  regulator  72  of  the  present 
invention  has  been  described  in  connection  with  a  chest 
drainage  device  1  0,  it  can  also  be  applied  to  control  suc- 
tion  of  other  drainage  devices  as  well.  As  shown  in  Fig-  is 
ure  4,  wall  member  portions  190,  192  and  194  are 
provided  for  added  support. 

As  shown  in  Figure  17,  the  hanger  device  118 
includes  a  bracket  member  1  16  which  is  formed  of  two 
opposed  walls  272  and  274  which  have  between  them  a  20 
post  member  276  extending  between  walls.  As  shown  in 
Figure  17,  one  of  the  walls  272  is  positioned  or  attached 
onto  side  wall  26  of  drainage  device  10.  Opposed  walls 
272  and  274  are  joined  together  in  common  side  wall 
273  whose  function  will  be  more  clearly  explained  here-  25 
inbelow.  The  hanger  device  118  also  includes  a  hook 
member  278  which  is  formed  of  a  wire  that  is  curved  at 
both  ends.  At  its  upper  end,  the  wire  278  has  a  greater 
curve  so  as  to  accommodate  the  larger  diameter  of  a 
bedpost,  for  example  120.  At  the  lower  curved  end,  the  30 
wire  278  is  hooked  so  as  to  permit  the  small  curved  end 
to  be  positioned  about  post  member  276.  The  small 
curved  end  has  a  smallest  distance  of  separation  indi- 
cated  by  letter  A  which  is  less  than  the  diameter  of  post 
member  276.  The  smaller  curbed  end  of  wire  278  is  35 
resilient  so  that  when  the  hook  member  is  selectively 
rotated  to  the  hanging  position  as  shown  in  Figure  1  7, 
the  hooked  small  curved  end  can  be  moved  away  from 
post  member  276  which  is  then  securely  advanced 
toward  the  smallest  distance  separation  "A"  whereupon  40 
the  hooked  end  resiliently  spreads  apart  so  as  to  lock 
the  hook  member  in  the  hanging  position. 

When  the  hanger  member  is  not  needed  to  support 
the  housing,  the  wire  278  can  be  moved  so  as  to  pull  the 
post  member  276  out  of  the  smallest  distance  of  sepa-  45 
ration  which  thereupon  resiliently  snaps  back  to  its 
former  distance  of  separation  and  thus  retains  the  hook 
member  about  the  post  member  276.  Thereafter,  the 
hook  member  can  be  rotated  downwardly  and  the  wire 
278  passed  over  and  retained  against  a  retention  shoul-  so 
der  279  positioned  below  the  bracket  1  16  as  shown  in 
Figure  17.  Notably,  the  hooked  end  can  rotate  about 
post  member  276  but  is  at  all  times  retained  thereabout 
since  the  common  side  wall  273  prevents  the  hooked 
end  from  separating  the  post  member  276.  Alternatively,  55 
if  common  side  wall  273  is  not  provided,  the  front  wall 
110  extends  about  the  side  walls  in  the  manner  as 
shown  in  Figure  1  7  sufficiently  so  that  if  the  hooked  end 
advances  past  the  post  member  276,  it  will  eventually 

engage  the  extended  post  of  the  front  wall  110  and  will 
not  be  permitted  to  move  any  farther.  This  once  again 
retains  the  hook  member  relatively  to  the  bracket  mem- 
ber  116. 

Referring  to  Figure  18,  an  alternative  embodiment 
of  the  hanger  device  118  is  shown.  In  this  alternative 
embodiment,  a  bracket  member  280  includes  a  wall  282 
which  has  extending  therefrom  a  post  member  284  that 
is  attached  at  its  other  end  to  the  side  wall  26  of  the 
housing.  The  wall  282  extends  to  the  front  wall  1  10  as 
shown  specifically  in  Figure  18.  The  hanger  device  118 
also  includes  a  hook  member  286  which  is  formed  of  a 
wire  that  is  curved  at  both  ends  as  is  the  case  with  hook 
member  278.  Similarly,  the  purposes  of  the  hooked 
ends  of  or  curbed  ends  of  hook  member  286  are  similar 
to  those  described  previously  in  connection  with  hook 
member  278.  However,  the  hook  member  286  has  a 
portion  288  which  is  bent  so  that  when  the  hook  mem- 
ber  286  is  rotated  from  a  stored  position  shown  by  dot- 
ted  phantom  lines  290  up  through  and  to  the  stored 
position  as  shown  by  the  solid  lines  of  hook  member 
286  in  an  upright  position,  the  bent  portion  288  can  rest 
upon  the  upper  wall  portion  of  wall  292  when  the  hook 
member  286  is  then  pressed  downwardly  so  as  to 
spread  apart  the  curved  end  of  hook  member  286  about 
post  member  284  in  the  manner  as  described  before 
with  respect  to  hook  member  278. 

In  the  embodiment  illustrated  in  Figure  18,  there  is 
included  a  hook  bracket  294  which  receives  a  wire 
frame  or  cage  296  as  shown  therein.  Specifically,  the 
wire  frame  is  as  shown  generally  in  Figure  19,  that 
includes  an  eye  portion  298  that  hooks  and  secures 
about  a  lower  leg  200  of  device  or  housing  or  front  wall 
1  10.  The  wire  frame  296  supports  a  bag  202  which  is  of 
the  type  employed  in  automatic  transfusion  devices  as 
described  and  illustrated  in  U.S.  Patent  No.  4,443,220. 
The  autotransfusion  device  includes  tube  204  that  is 
connected  to  the  patient's  cavity  to  be  drained  of  fluids 
and  also  a  tube  206  which  is  coupled  to  an  inlet  146  of 
drainage  device  10.  Notably  the  automatic  transfusion 
device  is  incorporated  so  as  to  be  able  to  return  the  fluid 
collected  therein  to  the  patient  should  the  need  arise 
before  collecting  the  same  within  the  drainage  device 
10. 

Claims 

1  .  Apparatus  for  draining  bodily  fluids  comprising:- 

a.  a  collection  chamber  (12)  for  collecting  fluids 
from  a  body  cavity,  said  collection  chamber 
including  an  inlet  (36)  for  fluid  communication 
with  the  body  cavity; 
b.  a  suction  control  chamber  (1  6)  for  regulating 
the  degree  of  vacuum  imposed  in  the  collection 
chamber;  and 
c.  a  seal  chamber  (1  4)  for  preventing  passage 
of  ambient  into  the  collection  chamber  and 
including: 
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1)  a  large  arm  compartment  (46)  having  a 
suction  inlet  at  one  end; 
2)  a  small  arm  compartment  (42)  at  one 
end  having  an  opening  communicating 
with  said  collection  chamber  and  commu- 
nicating  at  its  other  end  with  the  other  end 
of  said  large  arm,  said  small  arm  compart- 
ment  having  a  first  chamber  (58)  adjacent 
its  one  end  for  preventing  ambient  from 
passing  into  said  collection  chamber  when 
said  collection  chamber  has  a  relatively 
high  level  of  negative  pressure,  said  appa- 
ratus  being  characterised  in  that  it  further 
comprises  a  second  chamber  (59)  dis- 
posed  so  as  to  separate  said  first  chamber 
from  said  opening  into  said  collection 
chamber  so  that  any  sealing  fluid  passing 
from  said  first  containment  chamber  will 
enter  into  said  second  chamber  and  there- 
after  return  to  said  first  chamber  instead  of 
passing  through  said  opening. 

2.  The  apparatus  according  to  claim  1  wherein  said 
first  chamber  (58)  is  dimensioned  and  configured 
so  as  to  contain  the  entire  volume  of  a  predeter- 
mined  amount  of  sealing  fluid  disposed  in  said  seal 
chamber  at  the  juncture  of  said  large  arm  and  said 
small  arm  compartments. 

3.  The  apparatus  according  to  claim  2  wherein  said 
first  chamber  is  configured  so  that  any  sealing  fluid 
passing  into  said  first  chamber  is  diverted  in  a 
direction  other  than  the  direction  of  normal  flow  so 
that  entering  fluid  will  circulate  in  and  be  collected 
within  said  first  chamber. 

4.  The  apparatus  according  to  claim  3  further  charac- 
terised  by:- 

a.  a  wall  member  (48)  positioned  within  said 
small  arm  and  separating  said  first  chamber 
from  the  remainder  of  said  small  arm,  said  wall 
member  having  an  aperture  (52);  and 
b.  valve  means  being  dimensioned  and  config- 
ured  for  opening  and  substantially  closing  said 
aperture,  said  valve  means  being  open  when 
the  collection  chamber  suction  is  at  said  preset 
level  of  suction  and  otherwise  said  valve  means 
tending  to  substantially  close  said  aperture  in 
response  to  any  fluid  entering  into  said  first 
chamber  from  said  juncture  of  said  large  and 
said  small  arm  compartments. 

5.  The  apparatus  according  to  claim  4  wherein  said 
valve  means  comprises  a  ball  (50)  dimensioned 
and  configured  so  as  to  be  adapted  for  seating  with 
and  substantially  closing  said  aperture. 

6.  The  apparatus  according  to  claim  5  wherein  said 
aperture  includes  a  notch  (56)  so  as  to  permit  the 
sealing  fluid  to  enter  into  said  first  chamber  when 
said  ball  valve  seats  upon  and  substantially  closes 

5  said  opening  whereupon  the  sealing  fluid  is 
diverted  within  said  first  chamber  generally  trans- 
verse  to  the  direction  of  normal  suction  flow. 

7.  The  apparatus  according  to  claim  6  wherein  said 
10  remaining  portion  of  said  small  arm  is  constricted 

so  as  to  retain  said  ball  valve  movably  between  said 
constriction  and  said  aperture. 

8.  The  apparatus  according  to  claim  7  wherein  said 
15  remaining  portion  of  said  small  arm  is  smaller  in 

cross  sectional  area  than  that  of  said  first  chamber. 

9.  The  apparatus  according  to  claim  1  wherein  said 
small  arm  compartment  further  comprises  a  one- 

20  way  check  valve  (51)  disposed  and  oriented  in  said 
small  arm  compartment,  said  valve  being  open  so 
as  to  permit  the  passage  of  suction  flow  from  said 
collection  chamber  into  said  suction  inlet,  but  being 
closed  so  as  to  prevent  ambient  from  passing  into 

25  said  collection  chamber. 

10.  The  apparatus  according  to  claim  9  wherein  said 
one-way  check  valve  is  positioned  adjacent  said 
opening  communicating  said  small  arm  compart- 

30  ment  with  said  collection  chamber. 

11.  The  apparatus  according  to  claim  1  further  com- 
prising  an  air  flow  meter  (48)  disposed  at  the  junc- 
tion  of  the  other  ends  of  said  small  arm  and  large 

35  arm,  said  air  flow  meter  providing  for  measurement 
of  the  quantity  of  gases  passing  from  the  body  cav- 
ity. 

12.  The  apparatus  according  to  claim  1  further  com- 
40  prising  a  check  valve  means  disposed  in  said  large 

arm  compartment,  said  check  valve  means  being 
normally  closed  and  tending  to  open  to  permit 
ambient  into  said  seal  chamber  in  response  to  sub- 
stantially  increased  pressure  within  said  seal  cham- 

45  ber. 

Patentanspruche 

1  .  Vorrichtung  zur  Drainage  von  Korperf  luida,  umfas- 
50  send:  - 

a.  eine  Sammelkammer  (12)  zum  Sammeln 
von  Fluida  aus  einer  Korperhohle,  wobei  die 
Sammelkammer  einen  EinlaB  (36)  zur  Fluid- 

55  verbindung  mit  der  Korperhohle  einschlieBt; 
b.  eine  Sogsteuerkammer  (16)  zur  Regulierung 
des  in  der  Sammelkammer  angelegten  Vaku- 
umgrads;  und 
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c.  eine  Dichtungskammer  (14),  die  dazu  dient, 
den  Eintritt  von  Umgebungsmilieu  in  die  Sam- 
melkammer  zu  verhindern,  und  einschlieBt: 

1)  ein  groBarmiges  Abteil  (46)  mit  einem 
SogeinlaB  an  einem  Ende; 
2)  ein  kleinarmiges  Abteil  (42),  das  an 
einem  Ende  eine  Offnung  aufweist,  welche 
mit  der  Sammelkammer  in  Verbindung 
steht,  und  an  seinem  anderen  Ende  mit 
dem  anderen  Ende  des  groBen  Arms  ver- 
bunden  ist,  wobei  das  kleinarmige  Abteil 
angrenzend  an  sein  eines  Ende  eine  erste 
Kammer  (58)  aufweist,  die  dazu  dient,  den 
Eintritt  von  Umgebungsmilieu  in  die  Sam- 
melkammer  zu  verhindern,  wenn  die  Sam- 
melkammer  einen  relativ  hohen  Pegel  an 
Unterdruck  aufweist, 

wobei  die  Vorrichtung  dadurch  gekennzeichnet  ist, 
daB  sie  auBerdem  eine  zweite  Kammer  (59) 
umfaBt,  die  so  angeordnet  ist,  daB  sie  die  erste 
Kammer  von  der  Offnung  in  die  Sammelkammer 
trennt,  so  daB  jegliches  aus  der  ersten  Rtickhalte- 
kammer  austretende  Dichtungsfluid  in  die  zweite 
Kammer  gelangen  und  danach  in  die  erste  Kammer 
zuriickflieBen  wird,  anstatt  durch  die  Offnung  zu 
treten. 

2.  Vorrichtung  nach  Anspruch  1  ,  wobei  die  erste  Kam- 
mer  (58)  so  dimensioniert  und  konfiguriert  ist,  daB 
sie  das  gesamte  Volumen  einer  vorbestimmten 
Menge  an  Dichtungsfluid  aufnimmt,  das  in  der 
Dichtungskammer  an  der  Verbindungsstelle  des 
groBarmigen  und  des  kleinarmigen  Abteils  ange- 
ordnet  ist. 

3.  Vorrichtung  nach  Anspruch  2,  wobei  die  erste  Kam- 
mer  so  konfiguriert  ist,  daB  jegliches  Dichtungs- 
fluid,  das  in  die  erste  Kammer  gelangt,  in  eine 
andere  Richtung  als  die  Richtung  der  normalen 
Stromung  abgelenkt  wird,  so  daB  eintretendes 
Fluid  in  der  ersten  Kammer  zirkulieren  und  gesam- 
melt  werden  wird. 

4.  Vorrichtung  nach  Anspruch  3,  weiter  gekennzeich- 
net  durch:  - 

a.  ein  Wandelement  (48),  das  innerhalb  des 
kleinen  Arms  angeordnet  ist  und  die  erste 
Kammer  vom  Rest  des  kleinen  Arms  trennt, 
wobei  dieses  Wandelement  eine  Offnung  (52) 
aufweist;  und 
b.  Ventilmittel,  die  fur  das  Offnen  und  im 
wesentlichen  das  SchlieBen  der  Offnung 
dimensioniert  und  konfiguriert  sind,  wobei 
diese  Ventilmittel  geoffnet  sind,  wenn  der  Sog 
der  Sammelkammer  dem  voreingestellten 
Sogpegel  entspricht,  und  andernfalls  diese 

Ventilmittel  dazu  tendieren,  die  Offnung  als 
Reaktion  auf  jegliches  Fluid,  das  von  der  Ver- 
bindungsstelle  des  groB-  und  des  kleinarmigen 
Abteils  in  die  erste  Kammer  eintritt,  im  wesent- 

5  lichen  zu  verschlieBen. 

5.  Vorrichtung  nach  Anspruch  4,  wobei  die  Ventilmittel 
eine  Kugel  (50)  umfassen,  die  so  dimensioniert  und 
konfiguriert  ist,  daB  sie  dafur  angepaBt  ist,  an  der 

10  Offnung  zu  sitzen  und  diese  im  wesentlichen  zu 
verschlieBen. 

6.  Vorrichtung  nach  Anspruch  5,  wobei  die  Offnung 
eine  Kerbe  (56)  enthalt,  urn  dem  Dichtungsfluid  den 

15  Eintritt  in  die  erste  Kammer  zu  gestatten,  wenn  das 
Kugelventil  auf  der  Offnung  sitzt  und  diese  im 
wesentlichen  verschlieBt,  woraufhin  das  Dichtungs- 
fluid  in  der  ersten  Kammer  im  allgemeinen  quer  zur 
Richtung  der  normalen  Saugstromung  abgelenkt 

20  wird. 

7.  Vorrichtung  nach  Anspruch  6,  wobei  der  ubrige  Teil 
des  kleinen  Arms  verengt  ist,  so  daB  das  Kugelven- 
til  beweglich  zwischen  dieser  Verengung  und  der 

25  Offnung  zuriickgehalten  wird. 

8.  Vorrichtung  nach  Anspruch  7,  wobei  der  ubrige  Teil 
des  kleinen  Arms  eine  kleinere  Querschnittsflache 
aufweist  als  die  erste  Kammer. 

30 
9.  Vorrichtung  nach  Anspruch  1,  wobei  das  kleinar- 

mige  Abteil  auBerdem  ein  Einweg-Riickschlagventil 
(51)  umfaBt,  das  in  dem  kleinarmigen  Abteil  ange- 
ordnet  und  ausgerichtet  ist,  wobei  dieses  Ventil 

35  geoffnet  ist,  urn  den  Eintritt  der  Saugstromung  aus 
der  Sammelkammer  in  den  SogeinlaB  zu  gestatten, 
jedoch  geschlossen  ist,  urn  den  Eintritt  von  Umge- 
bungsmilieu  in  die  Sammelkammer  zu  verhindern. 

40  10.  Vorrichtung  nach  Anspruch  9,  wobei  das  Einweg- 
Riickschlagventil  angrenzend  an  die  Offnung  ange- 
ordnet  ist,  welche  das  kleinarmige  Abteil  mit  der 
Sammelkammer  verbindet. 

45  11.  Vorrichtung  nach  Anspruch  1,  die  auBerdem  einen 
LuftdurchfluBmesser  (48)  umfaBt,  der  an  der  Ver- 
bindungsstelle  der  anderen  Enden  des  kleinen 
Arms  und  des  groBen  Arms  angeordnet  ist,  wobei 
dieser  LuftdurchfluBmesser  die  Messung  der  Men- 

50  gean  Gasen  gewahrleistet,  die  aus  der  Korper- 
hohle  austreten. 

12.  Vorrichtung  nach  Anspruch  1,  die  auBerdem  ein  in 
dem  groBarmigen  Abteil  angeordnetes  Rtick- 

55  schlagventilmittel  umfaBt,  wobei  dieses  Rtick- 
schlagventilmittel  normalerweise  geschlossen  ist 
und  dazu  tendiert,  sich  als  Reaktion  auf  einen 
wesentlich  erhohten  Druck  in  der  Dichtungskam- 
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mer  zu  offnen,  um  Umgebungsmilieu  in  die  Dich- 
tungskammer  zu  lassen. 

Revendications 

1  .  Appareil  pour  evacuer  des  f  luides  corporels,  com- 
prenant  : 

a.  une  chambre  collectrice  (12)  destinee  a 
recueillir  des  fluides  provenant  d'une  cavite  du 
corps,  ladite  chambre  collectrice  comprenant 
une  admission  (36)  destinee  a  etablir  la  com- 
munication  f  luidique  avec  la  cavite  du  corps  ; 
b.  une  chambre  (1  6)  de  commande  d'aspiration 
destinee  a  regler  le  degre  de  depression 
impose  dans  la  chambre  collectrice  ;  et 
c.  une  chambre  d'isolation  etanche  (14)  desti- 
nee  a  empecher  le  passage  d'atmosphere 
ambiante  dans  la  chambre  collectrice  et  com- 
prenant  : 

1)  un  compartiment  (46)  formant  un  grand 
bras  et  ayant  a  une  extremite  une  admis- 
sion  d'aspiration  ; 
2)  un  compartiment  (42)  formant  un  petit 
bras  comportant  a  une  extremite  un  orifice 
communiquant  avec  ladite  chambre  collec- 
trice  et  communiquant  a  I'autre  extremite 
avec  I'autre  extremite  dudit  grand  bras, 
ledit  compartiment  formant  un  petit  bras 
comprenant  une  premiere  chambre  (58) 
voisine  de  ladite  une  extremite  et  destinee 
a  empecher  I'atmosphere  ambiante  de 
penetrer  dans  ladite  chambre  collectrice 
lorsque  ladite  chambre  collectrice  est  a  un 
niveau  relativement  eleve  de  pression 
negative,  ledit  appareil  etant  caracterise 
en  ce  qu'il  comprend  par  ailleurs  une 
seconde  chambre  (59)  disposee  de 
maniere  a  separer  ladite  premiere  cham- 
bre  dudit  orifice  debouchant  dans  ladite 
chambre  collectrice  de  maniere  que  tout 
f  luide  d'etancheite  provenant  de  ladite  pre- 
miere  chambre  de  retenue  entre  dans 
ladite  seconde  chambre  et  ensuite 
revienne  dans  ladite  premiere  chambre  au 
lieu  de  passer  par  ledit  orifice. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel  ladite 
premiere  chambre  (58)  est  dimensionnee  et  confor- 
mee  de  maniere  a  contenir  le  volume  total  d'une 
quantite  predeterminee  de  fluide  d'etancheite  dis- 
pose  dans  ladite  chambre  d'isolation  etanche  a  la 
jonction  desdits  compartiments  formant  ledit  grand 
bras  et  ledit  petit  bras. 

3.  Appareil  selon  la  revendication  2,  dans  lequel  ladite 
premiere  chambre  est  conformee  de  maniere  que 
tout  fluide  d'etancheite  penetrant  dans  ladite  pre- 

miere  chambre  soit  detourne  dans  un  sens  autre 
que  le  sens  d'ecoulement  normal  de  fagon  que  le 
fluide  entrant  circule  dans,  et  soit  recueilli  a  I'inte- 
rieur  de,  ladite  premiere  chambre. 

5 
4.  Appareil  selon  la  revendication  3,  caracterise  par 

ailleurs  par  : 

a.  un  element  de  cloison  (48)  place  dans  ledit 
10  petit  bras  et  separant  ladite  premiere  chambre 

du  reste  dudit  petit  bras,  ledit  element  de  cloi- 
son  comportant  un  trou  (52)  ;  et 
b.  un  moyen  de  soupape  etant  dimensionne  et 
conforme  pour  ouvrir  et  sensiblement  fermer 

15  ledit  trou,  ledit  moyen  de  soupape  etant  ouvert 
lorsque  I'aspiration  de  la  chambre  collectrice 
est  audit  niveau  preregle  d'aspiration  et  sinon 
ledit  moyen  de  soupape  tendant  a  fermer  sen- 
siblement  ledit  trou  en  reponse  a  toute  entree 

20  de  fluide  dans  ladite  premiere  chambre  a  partir 
de  ladite  jonction  desdits  compartiments  for- 
mant  lesdits  grand  et  petit  bras. 

5.  Appareil  selon  la  revendication  4,  dans  lequel  ledit 
25  moyen  de  soupape  consiste  en  une  bille  (50) 

dimensionnee  et  conformee  de  maniere  a  etre 
adaptee  a  reposer  sur,  et  a  sensiblement  fermer, 
ledit  trou. 

30  6.  Appareil  selon  la  revendication  5,  dans  lequel  ledit 
trou  comporte  une  encoche  (56)  de  maniere  a  per- 
mettre  au  fluide  d'etancheite  d'entrer  dans  ladite 
premiere  chambre  lorsque  ladite  soupape  a  bille 
repose  sur,  et  ferme  sensiblement  ledit  trou,  de 

35  maniere  que  le  fluide  d'etancheite  soit  detourne 
dans  ladite  premiere  chambre  sensiblement  per- 
pendiculairement  a  la  direction  du  flux  normal 
d'aspiration. 

40  7.  Appareil  selon  la  revendication  6,  dans  lequel  ladite 
partie  restante  dudit  petit  bras  comporte  un  resser- 
rement  de  maniere  a  retenir  ladite  soupape  a  bille 
mobile  entre  ledit  resserrement  et  ledit  trou. 

45  8.  Appareil  selon  la  revendication  7,  dans  lequel  ladite 
partie  restante  dudit  petit  bras  a  une  superficie  qui 
est  plus  petite  en  coupe  transversale  que  celle  de 
ladite  premiere  chambre. 

so  9.  Appareil  selon  la  revendication  1  ,  dans  lequel  ledit 
compartiment  formant  un  petit  bras  comprend  par 
ailleurs  une  soupape  de  retenue  unidirectionnelle 
(51)  disposee  et  orientee  dans  ledit  compartiment 
formant  un  petit  bras,  ladite  soupape  etant  ouverte 

55  de  maniere  a  permettre  le  passage  du  flux  d'aspira- 
tion  de  ladite  chambre  collectrice  vers  ladite  admis- 
sion  d'aspiration,  mais  etant  fermee  de  maniere  a 
empecher  I'atmosphere  ambiante  de  penetrer  dans 
ladite  chambre  collectrice. 

15 
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1  0.  Appareil  selon  la  revendication  9,  dans  lequel  ladite 
soupape  de  retenue  unidirectionnelle  est  placee  au 
voisinage  dudit  orifice  faisant  communiquer  ledit 
compartiment  formant  un  petit  bras  avec  ladite 
chambre  collectrice.  5 

1  1  .  Appareil  selon  la  revendication  1  ,  comprenant  par 
ailleurs  un  debit-metre  d'air  (48)  dispose  a  la  jonc- 
tion  des  autres  extremites  dudit  petit  bras  et  dudit 
grand  bras,  ledit  debit-metre  d'air  assurant  la  10 
mesure  de  la  quantite  de  gaz  s'ecoulant  en  prove- 
nant  de  la  cavite  du  corps. 

1  2.  Appareil  selon  la  revendication  1  ,  comprenant  par 
ailleurs  un  moyen  de  soupape  de  retenue  dispose  is 
dans  ledit  compartiment  formant  un  grand  bras, 
ledit  moyen  de  soupape  de  retenue  etant  normale- 
ment  ferme  et  tendant  a  s'ouvrir  pour  permettre  a 
I'atmosphere  ambiante  d'entrer  dans  ladite  cham- 
bre  d'isolation  etanche  en  reponse  a  une  elevation  20 
importante  de  pression  a  I'interieur  de  ladite  cham- 
bre  d'isolation. 
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